THIS investigation was stimulated by an impression gained that the results of treatment of injuries about the elbow are, on the whole, not encouraging. Much has been written about the immediate treatment of such injuries (an excellent discussion was held upon "Minor Injuries of the Elbow " at a meeting of the Section of Orthopaedics two years ago [11), but little evidence has been forthcoming about the true end-results.
In the absence of such organization our work has been extraordinarily difficult and slow. We began by studying the reports of all the patients in this group that were admitted to Guy's Hospital in the five years [1926] [1927] [1928] [1929] [1930] , inclusive, abstracting the salient features. We then wrote to them in batches asking them to come to see us. We had to write a second time to many of them and finally sent a questionnaire to the most refractory. We found 110 cases, and saw, or had replies from 88, exactly four-fifths of the total.
The year 1931 has not been included because it is felt that improvement may still be taking place in some of these cases. It should be pointed out that these cases have come under the care of many different surgeons (to whom we are indebted for permission to use the material) and that therefore the same principles of treatment, particularly after-treatment, have not necessarily been applied to all of them.
For the sake of comparison we next selected patients falling into this category who attended the Fracture Out-patient Department during one year, 1929, and circularized them. Out of 77 we have been able to investigate 59, again practically four-fifths of the total. It would obviously be desirable to investigate all the outpatient cases in the five-year period, and we may be able to do this later, but the results of treatment are so good in this group, that it is unlikely that anv further evidence will be forthcoming. The cases that are likely to be difficult are always admitted to hospital.
We realize that the numbers are small, and we have therefore not attempted to draw any conclusions in terms of percentages, which are always apt to be fallacious, except in a very large series. But we hope that something may be learnt as a result of this investigation. 
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The cases fall into the groups set out in the table. It must be remarked that the nomenclature adopted in referring to fractures of the condyles and epicondyles is frequently rather loose. The term "condyle," which incidentally has not been used in the textbooks of anatomy in this connection for about thirty years, refers to the articular end of the bone, i.e., the capitellum or the trochlea, and the term "epicondyle" refers to the extracapsular portion of the bone, whether it be on the inner or the outer side. We have been careful to make this distinction. RESULTS. The out-patient cases.-There were twenty cases of supracondylar fracture, and seventeen have perfect results. Two have some limitation of extension, and one has limitation of flexion of a mild degree in addition. This last case came for treatment six weeks after the injury. One case has slight varus deformity, and it appears on examination as though the external epicondyle were displaced anteriorly, which may account for this (see Discussion later).
There was only one case of fracture of the capitellum, one of fracture of the external epicondyle, and three of fracture of the trochlea. All these have now perfect results. There were six cases of fracture of the internal epicondyle, one having in addition a fracture of the head of the radius, aud two having evidence of ulnar nerve involvement at the time of the injury. Four have now perfect results, one has some limitation of flexion, and one limitation of flexion and extension. In none is there any evidence of a nerve lesion.
There were sixteen cases of fracture of the head or neck of the radius (one having, in addition, a chip off the external epicondyle). Twelve of these have perfect results, one has limitation of flexion, two have some limitation of flexion and extension, and four have limitation of supination. In three there is slight pain with heavy work.
Seven cases of fracture of the olecranon were seen (one with a chip off the external epicondyle). All have perfect results.
Five cases of dislocation were seen, all with perfect results. It should be pointed out that at Guy's dislocations are not sent to the Fracture Out-patient Department, unless a fracture is present or suspected. A few are admitted, as will be seen later, but most are treated in the General Surgical Out-Patient Department.
It may therefore be said that the results in the out-patient group are in the main very satisfactory, and in all the function is very good. Attention should however be drawn to two points: (1) The ulnar nerve injury associated with fractures of the internal epicondyle. Platt [2] has described this in a series of cases, and thinks it is due to direct injury of the nerve, whereas Watson Jones [1] ascribes it to indirect violence, by stretching. (2) The limitation of supination in four out of sixteen cases of fractured radius. THE IN-PATIENT CASES. Supracondylar fractures of the humerus.-Nineteen cases were examined, two with a dislocation as well as a fracture.
The general treatment was to manipulate under general anaesthesia, on one or more occasions. In four cases only was open reduction found necessary. In. one of these (a fracture of eighteen months standing, with varus 200 and backward angulation) osteotomy was performed, whilst in the other three the fragments were levered into position. The results of these four cases are: One has almost full movements, with a slight degree of varus deformity; the other three have limitation of flexion to 900, one also having limitation of extension by 450. These three have marked varus deformity. The functional result in all four is good, the patients being young, and not noticing any disability.
From the anatomical result in these four cases operated on, one might be inclined to condemn open operation at once. But it must be realized that these were all cases with much swelling and severe displacement, and it is certain that without operation the reduction and the result would have been less satisfactory,
In the fifteen cases (two with dislocation) treated by manipulation only, the results are: One has marked varus deformity, two have slight varus and one has-slight valgus deformity, and one has slight valgus and limited extension (by 30°). Four were -adults (ages 18, 24, 53, 76), and in these, three had limitation of flexion and extension, the fourth, the oldest of -them all, being very satisfactory. Two others indicate by letter limitation of flexion and extension. The remaining four have very gocd results, In all fifteen cases the power was good.
T-shaped fractures.-Four cases were examined, all adults (ages 20, 42, 54, 69). In one, excision of the fragments was performed. A range of movement of only 300 remains, though rotation is unimpaired. The patient finds it difficult to wring clothes, and has some pain along the ulnar side of the arm. In the three others, manipulation was relied upon. All have 900 of movement only, with some limitation of rotation, and one has some varus. In one only is the power full.
Fractures of the external condyle, i.e., the capitellum.-Twelve cases were examined (one with dislocation). Operation was necessary in five, and the fragment was replaced in one case, excised in the others. In one of these, a woman aged 35, only 60' of movement remains and the power is fair. In the others there is very slight limitation of flexion or extension with full power. Excessive lateral mobility is noticed in one. In the seven cases treated by manipulation, four show limitation of extension (from 20 to 200) while three have full movements and all have very good function.
Fracture of the external epicondyle.-One case was noted in a patient admitted for a dislocation, where there were a few chips off the epicondyle. The dislocation was reduced. The patient's reply to the questionnaire was vague, and he did not attend after subsequent requests.
Fractures of the internal condyle, i.e. the trochlea.-Two cases were treated by open operation. In one, in which an ulnar nerve palsy had developed, and the fragment was-replaced subsequently, the palsy has disappeared, but there is limitation of extension by 200 and the power is diminished. In the other (aged 35), where the fragments were partially excised, there is now only 450 of movement, limited pronation, but good function.
Fractures of the internal epicondyle.-Four cases were investigated in which the fragment was excised for evidence of or fear of involvement of the ulnar nerve, or for limitation of movement. In all, full movement and power has resulted. One case was seen associated with dislocation and a cracked olecranon. The dislocation was reduced, and the result is very nearly perfect.
Intra-articular fractures of the trochlea and capitellum.-Four cases of this peculiar injury were seen. In two the fragment was replaced and kept in position by flexion, and the results are perfect. In one the fragment was replaced, but a small chip was left undetected, and this subsequently gave rise to myositis ossificans.
The mass of bone was later removed, but there is now only 900 of movement, but good power.
In the last case the fragment was excised, and the patient developed a tourniquet paralysis (reported by one of us elsewhere) L31. This recovered in due course, but hampered an early return to activity, so that it is not surprising that flexion and extension are still limited.
Fractures of the head and neck of radius.-Fourteen cases were investigated, two with dislocations also. In three the head of the bone was replaced. One has an excellent result, one has limitation of flexion and extension, due to myositis ossificans, and one (in whom the operation was performed seven weeks after the injury) has complete loss of rotation.
In nine the head of the bone was excised. In one of these (in whom the operation was performed for loss of rotation eight weeks after the injury) there is still complete loss of rotation. In another (aged 59), in whom there was also a fracture of the olecranon requiring fixation, there is limitation of flexion, extension and supination, with valgus deformity and excessive lateral mobility, and a generally weak arm. Three have excellent results, but most of the others have slight limitation of flexion, extension or supination. In two with dislocation, the dislocation was reduced, and no operation was performed. One has limitation of flexion and extension, whilst the other (a case in which there was marked effusion at the time of the accident) has developed myositis ossificans.
Olecranon.--Eighteen cases were investigated, three of which were considered too old or unsuitable for operation. The remainiing fifteen had the fragment replaced either by wiring or by a screw driven through the olecranon. About half the cases have slight limitation of flexion or extension, but all have good power.
Dislocations.-Nine cases were found in this series (though it should be noted that this injury is usually treated in the Surgical Out-patient Department). Eight have excellent results. In one, a girl, sent to Guy's Hospital with a diagnosis of "fracture-dislocation " (reduced outside), there was no X-ray evidence of fracture, yet myositis ossificans in severe degree developed, and there is now, after many operations, only 600 of movement, but excellent power.
DIscussIoN.
In the supracondylar fractures of the humerus the bad results in all groups show either a varus deformity or a diminution of flexion or extension. These are mostly cases with severe displacements at the outset. It appears to us that these deformities are largely due to inaccurate apposition of the fragments, and we can recognize three major displacements: a backward displacement of the lower fragment as a whole; an internal rotation of the lower fragment, so that the internal epicondyle points still further backwards; and a rotation of the lower fragment into a varus position, so that the internal epicondyle is displaced upwards. We have made some attempt to discover the relationship of these displacements to the bad results by taking stereoscopic pictures of all of them. The interpretation of these pictures is difficult at this stage owing to the remodelling of the bone that has taken place. We feel that if stereoscopic pictures were made a routine in all these fractures immediately after manipulation, the displacements mentioned would not be lost sight of. When the arm is placed in fiexion, the usual position after reduction, only lateral pictures can be taken and the antero-posterior displacement is the only one that can be studied.
Posterior displacement is evident in all the bad results. Obliquity of the line of fracture is the chief factor which makes for difficulty in maintaining reduction.
Internal rotation and varus deformity of the lower fragment are intimately associated, and there is an ever-present tendency for these deformities to occur. Any degree of internal rotation will immediately allow the inner part of the lower fragment to ride up behind the upper fragment, thus producing the varus deformity. We are able to show one of a pair of stereoscopic pictures of a recent fracture, where this displacement is noticed. We have also made an attempt to reproduce the fracture artificially. The same appearance is noted in the X-rays. The increased width of the lower end of the upper fragment in the X-rays is clearly due to the rotation and cannot be ignored, as suggested by some observers. It was also noticed how much the inner end of the lower fragment could be displaced while the outer end was still in relatively good apposition.
Bohler [4] has stated that the pronator teres plays an important part in causing an adduction or varus deformity of the lower fragment when the forearm is placed in supination. But if it is realized that the pronator teres arises for some little distance up the supracondylar line, and that these fractures are usually immediately above the epicondyles, it follows that the muscle cannot affect the position of the fragment to which it is so little attached. Further, it is doubtful if in the living any muscle can act singly in bringing about a change in the position of a fragment.
A word about manipulation. In the first place this should always be carried out at the earliest possible moment and on the X-ray table, so that the elbow can immediately be screened and further manipulation can be carried out until a satisfactory result is obtained. The method in common use of manipulating in the theatre and taking an X-ray picture at leisure is fatal, for in these children bony adaption and repair takes place so rapidly that the golden opportunity for exact anatomical reposition is lost. A case was recently seen by one of us (N.L.E.), where in a child, aged 2', with such a fracture no amount of ordinary force would move the fragments after five days. We are indebted to the President of this Section for instilling into us the value of manipulation on the X-ray table.
The fragments should be brought into place by first disempacting, applying traction in the extended position, keeping in mind the carrying angle and tending to exaggerate abduction in view of the tendency of the lower fragment to ride up on the inner side, when with pressure of the thumbs the fragments can be pushed into place. Better purchase can be obtained with the thumbs if the upper arm be brought up to be perpendicular to the table, as described by Paton [5] . Too early fiexion is frequently the cause of difficulty in proper reduction. Most authorities [6, 71 stress flexion as an important element in aiding reduction. One [8S goes so far as to recommend what he calls " hyperflexion," stating that " the position of hyperflexion actively reduces and holds the fragments in position." This we believe to be a very dangerous statement. If there has been complete reduction, the tone of muscles-flexors, as well as extensors-is such as to keep the fragments in place through a relatively wide range, as can be demonstrated on the X-ray table.
" Ischebmic " contracture (so-called) probably does not occur if proper reduction has taken place. We have evidence now that this is due to venous rather than arterial obstruction (Middleton) [91, and therefore the principle of imagining that the flexed position will reduce the fragments and that the presence of a radial pulse will prohibit this contracture is ludicrous. Sometimes excessive swelling will be an indication for open operation (as in the case recently described by Flemming [10]) to guard against this dread evil.
The wisdom of open operation in general must now be considered. It is evident that operation of itself does not spell success. Manipulation either by open or closed method undertaken at an inopportune moment will lead to unnecessary injury to soft parts and excessive callus formation. We fully recognize that many cases will get a good functional result, though the anatomical reposition is imperfect. But when it is abundantly clear from the first that manipulation of itself is unable to overcome the displacements mentioned above, an early decision to operate should be made. After the first two or three days further manipulation or operation will lead to an even worse result.
We have not stressed sufficiently the damage that takes place in the soft parts. This is in proportion to the original violence, and to any superadded at the time of manipulation. We have shown X-rays of cases of myositis ossificans, and all of these have been accompanied by much swelling. We have indicated that great swelling may predispose to contracture. Much swelling about the fragments will obviously lead to *much fibrosis in the soft parts. For these reasons, in addition to those mentioned above, early operation, with cautious return to active movements, should always be considered in cases of this type. In fractures of the epicondyles there is no need to interfere except where the fragment has, through laceration of the capsule, entered the joint. It may then be excised, or occasionally, pinned in place.
In fractures of the capitellum or trochlea, with displacement, the result to be anticipated is only fair. Excision or replacement of the fragment should be performed, depending on the degree of separation discovered at open operation.
In T-shaped fractures the results are very bad. This is common knowledge, and is not surprising if the intricacy of the elbow-joint is remembered [1 and 2]. The elbow-joint is not a simple hinge-joint, and full movement depends upon the coronoid and olecranon processes of the ulna fitting into fossie in the humerus in full flexion and extension.
In fractures of the olecranon the results are very good. Open operation in young subjects will shorten the time of convalescence, but treatment in extension in old subjects is very satisfactory.
The results of dislocation are also excellent, but a note of caution should be sounded to be on the look-out for small detached spicules of bone, and in cases with much swelling very slow return to movements advised.
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[9] MIDDLETON, D. STEWART, Brit. Journ. Sr-g., 1930, xviii, 188. [10] FLEMMING C. W., Lancet, 1931 (ii), 293. [11] THOMPSON, A. R,, Journ. Anat., 1924, lviii, 369. Thoracic Exposure of the Diaphragm and Lower CEsophagus. By T. HOLMES SELLORS, M.Ch., F.R.C.S. WHEN exposing any organ in the thorax the most careful attention must be paid to the actual opening and closure of the chest. Where possible the operation will be transpleural in preference to any other route and consequently the production of open pneumothorax is inevitable and plays considerable part in the technique of the operation. The physiological disadvantages of an open pneumothorax may be overcome by differential pressure ancesthesia.
The left side of the chest is the side of choice. Before contemplating operation, the question of preliminary artificial pneumothorax should be considered in view of the advantages gained. The lung retracts from the site of the incision; if adhesions are present they can be detected by X-rays instead of coming as an unpleasant surprise at the actual time of the operation, and, above all, shock is reduced. It has been my practice while working for Mr. Gordon-Taylor to induce artificial pneumothorax a week before the prospected operation and to start with an initial volume of air which is considerably in excess of that commonly used in pulmonary tuberculosis. From 500 to 700 c.c., followed in about a day's time by from 1,000 to 1,500 c.c., has
